Summary -Twenty-two artificial populations composed of wild, interspecific and cultivated Helianthus genotypes were constructed in southern Europe. The long-term objective was to develop a methodology for dynamic management of sunflower genetic resources. Eight parental populations of 75 individuals each were analysed for agromorphological traits. The genetic variability was very large. The wild and interspecific genotypes were clearly differentiated from the cultivated ones. The first generation of offspring was analysed by isozyme characterisation (5 alleles) and restriction fragment length polymorphism (RFLP) (using a ribosomal gene spacer probe discriminating several parental genotypes).
Differences in frequencies of isozyme alleles between parental and offspring samples were consistent with the existence of intercrosses between wild, interspecific and cultivated genotypes. Half the RFLP patterns in the offspring generations were similar to parental patterns and the other half were new combinations of parental haplotypes. These (Allard, 1988 (Allard, , 1990 (Allard, 1988 (Allard, 1988) . Similarly, there are significant changes in allelic frequencies of marker loci (morphological traits, isozymes and rDNA). Fifty years of evolution of these populations results in &dquo;increased adaptedness to the local environment and... in striking ecogenetic differentiation&dquo; (Allard, 1988) . Similar experiments have been carried out on lima bean (Phaseoulus lunatus L) (Allard and Workman, 1962) and wheat (Triticum aestivum L) (David, 1992 (Heiser et al, 1969) . The pattern of these 4 species was designed 'NP'. The 10 individuals analysed from each species were identical.
In the first generation, 52 offspring in the non-controlled and 67 in the controlled population were analysed (fig 3) . The RFLP patterns at the ribosomal loci for all offspring were determined and the frequency of each pattern was calculated ( (table IV; x 2 = 7.9; P < 0.1).
However, the haplotype frequencies of the non-controlled offspring were significantly different from their parents (x 2 = 23.1; P < 0.001). The haplotype frequencies of the controlled and non-controlled offspring were also highly significantly different ( x 2 = 21 . 1; P < 0.001).
Isozyme analyses of 3 loci identified 5 alleles which were absent in at least one genotype class (table V). In the parental genotypes, PGI3-e, SDH1-e and SDH2-b were present only in wild genotypes, while PGI3-h was only found in interspecies genotypes. SDH1-b was not found in the cultivated genotypes. Allele frequencies were different in parental and offspring samples. In the offspring samples, some alleles appeared in classes from which they were absent in the parental generation. For example, 15% and 6% of the offspring of the interspecies and cultivated classes respectively, possessed the SDH2-b allele whereas this allele was only present in the wild parent class. The frequency differences between the parental and the offspring samples were highly significant ( X Z = 29.4; P < 0.001). The frequency of allele SDH1-b in the line class increased significantly from 0 to 6% (x 2 = 21.4; P < 0.001) from parental to offspring generation. For the 3 other alleles, the frequency differences between generations were not significant. (Rieseberg et al, 1990; Dorado et al, 1992 (Allard, 1988; David, 1992) . Natural selection has been reported after several generations in artificial populations of barley for the mating system (Kahler et al, 1975) and of wheat for disease resistance (Henry et al, 1991) . The genetic variability of artificial sunflower populations was large.
DISCUSSION
RFLP and isozyme analysis of the first generation in controlled and non-controlled populations show large changes in frequencies as compared to parental generation. New types appeared which were presumably inter-crosses between wild, interspecies and cultivated parental genotypes.
The evolution of the populations will probably result in a loss of genetic variability due to drift and/or selection. To document this process, it would be interesting to follow the evolution of the markers used in this experiment and to increase the number of markers followed. It will also be important to sample some of the genotypes that appear in the populations if they present potentially valuable agromorphological traits. Such genotypes will be evaluated and added to the collection in Montpellier to enlarge the genetic resources of sunflower.
